Abstract. The imagines, cast skin of the final larval instar, and venom apparatus of Chorebus pseudoasphodeli sp. n., an endoparasitoid of Phytomyza chaerophylli Kaltenbach, 1856 on Daucus carota L., and Chorebus pseudoasramenes sp. n., an endoparasitoid of Cerodontha phragmitophila Hering, 1935 on Arundo donax L., two new species of Dacnusini from Spain, are described, illustrated, and compared with those of allied species. The immature larvae, mature larva, and pupa of C. pseudoasphodeli sp. n. are also described, illustrated, and compared. Morphological structures of phylogenetic value are discussed, and keys for the discrimination of the imagines are provided.
INTRODUCTION
The Alysiinae, a subfamily of braconid wasps, are largely characterized by their so-called "exodont" mandi bles, a condition in which the teeth of the mandibles face anteriorly and do not overlap when the mandibles are closed (Wharton et al., 1997) . They are believed to use these to emerge from the puparia of the cyclorrhaphous Diptera that they parasitize.
This subfamily has traditionally been divided into the tribes Alysiini (with three submarginal cells) and Dac nusini (with two submarginal cells). The latter lack the r-m vein. Chorebus Haliday, 1833 is the largest genus of the Dacnusini with approximately 215 Holarctic species, and can be defined as follows: mandibles with four teeth, or metapleuron with a rosette of setae around a central swelling; most species have both characters (Griffiths, 1968; Tobias, 1995) . The additional tooth is located between the middle tooth and the original lower tooth (the four-toothed mandibles of other Dacnusini have devel oped the additional tooth in a different position: on the dorsal side of the elongate 2nd tooth). The rosette of setae around a swelling on the metapleuron and 4-toothed man dibles do not appear together in all species. Species of Chorebus are solitary endoparasitoids of Agromyzidae and Ephydridae (Diptera).
Most of the taxonomy of braconid wasps is based on adult external morphology, and relatively little attention has been given to interspecific differences in larval or internal characters even though they could be useful.
In this respect the Alysiinae, and hence the Dacnusini, have received little attention. Thus, for the genus Chore bus, only the last larval instar of seven species are described: C. aquaticus Muesebeck, 1950 and C. avesta (Nixon, 1944) by Čapek (1970) ; C. posticus (Haliday, 1839) (= C. "gracilis" (Nees von Esenbeck, 1834)) by Wright et al. (1946) and Short (1952) ; C. merella (Nixon, 1937) , C. nana (Nixon, 1943) and C. nydia (Nixon, 1937) by Čapek (1970) and C. denticurvatus Pardo, Tormos & Verdú, 2001 by Pardo et al. (2001) . Of these seven spe cies, only in that of C. denticurvatus, in C. posticus are succinctly described by Wright et al. (1946) , have been extensively described the morphological characters of the head (sclerotized mouthparts and supporting rods), spira cles (usually the prothoracic one) and tegument, which are important for the characterisation of the preimaginal stages of Hymenoptera Parasitica (Short, 1978; Finlayson, 1987) . Of the immature larvae, only those of C.posticus are known (Wright et al., 1946) .
The reproductive apparatus of Hymenoptera, and its associated venom apparatus, vary in ways that may pro vide phylogenetic information and be useful for discrimi nating closely related species (Edson & Vinson, 1979; Quicke & Achterberg, 1990; Whitfield, 1992) . For the Dacnusini, detailed studies of variation in the gland and morphology of the reservoir of the venom apparatus have so far only been done by Quicke et al. (1997) .
In this report the imagines, cast skin of the final larval instar and venom apparatus are described for two new species of Dacnusini that the authors discovered in Spain parasitizing agromyzid hosts: Chorebus pseudoasphodeli sp. n., and Chorebus pseudoasramenes sp. n. The imma ture larvae (first, second instars), mature larva (third instar) and pupa of C. pseudoasphodeli are also described. Additionally, the hosts of both species are cited, together with their host plants.
MATERIAL AND METHODS
Imagos and exuviae of the final larval instar of C. pseudoasphodeli sp. n. were obtained in August 1988 from pupae of Phytomyza chaerophylli Kaltenbach, 1856, whose larvae were found mining the leaves of Daucus carota L., at Foyos (Valen cia, Spain). Imagos and exuviae of the final larval instar of C. pseudoasramenes sp. n. were obtained in June 1989, from pupae of Cerodontha phragmitophila Hering, 1935, on Arundo donax L., at El Puig (Valencia, Spain). In both cases plant material infested with the host larvae was collected; this was placed in plastic bottles, of suitable dimensions, whose openings were covered with gauze held in place with a rubber band. These bot tles were kept under ambient conditions of temperature, RH and photoperiod. The methodology used for opening the puparia and preparing the cast skins is that proposed by Wahl (1984) .
For study of the egg and larval instars of C. pseudoasphodeli, leaves of D. carota L. mined by Phytomyza chaerophylli were collected in June 1990; these leaves were taken to the laboratory and placed in the same type of bottle as those described above, which were then kept in ambient conditions. The parasitoids that emerged from the host puparia were offered blotting paper impregnated with honey or sugar-water as a source food. Females, aged between 24-72 hours, were placed individually in Petri dishes (9 x 1.5 cm) and provided daily with leaves of D. carota infested with different larval instars of P. chaerophylli. To obtain recently deposited eggs of C. pseudoasphodeli the host larvae were dissected immediately after oviposition. To study the larval development of the parasitoid, parasitized mate rial was kept in a chamber at 21-23°C, 60-80 RH, and a photo period of 16L : 8D, and the hosts periodically dissected. When possible, these observations were complemented with dissection of hosts parasitized in the field. All dissections were carried out in 0.9% saline solution. For development of the egg and larvae, the methodology used by Guppy & Meloche (1987) was fol lowed. The microscopic preparations of the three larval instars were prepared by following the method of Evans (1987) and Sime & Wahl (1998) .
The venom apparatus of both species was prepared and illus trated according to the method described by Quicke et al. (1992 Quicke et al. ( , 1997 ) (chlorazol black method) for dry museum specimens. The venom apparatus, of one specimen of each species, was treated with hydroxide solution, which removed the soft tissue so that the remaining characters of the chitinous gland intima can be seen (these characters are not apparent when an intact gland and reservoir is examined).
The morphological terms for the body of the imago and wing venation follow Wharton et al. (1997) ; the biometric data fol low Wharton (1977) . The terminology used to refer to the dif ferent structures of the immature stages is that of Finlayson & Hagen (1979) , Hagen (1964) , Short (1978) , and Sime & Wahl (1998) . The characters of the gland and reservoir parts of the venom apparatus studied were as follows: a) the presence/ absence of an unsculptured region anterior to the reservoir, b) the number of reservoir subdivisions, c) the reservoir neck region: 1) without narrowing, 2) parallel-sided neck, 3) with such a neck, d) reservoir: 1) less than 4 times longer than maximal width, 2) 4-6 times longer than maximal width, 3) more than 6 times longer than maximal width (all excluding the anterior unsculptured bulb, e) secondary venom duct with annular/spiral sculpture: 1) absent, 2) distinct but not extensive, 3) well developed and extensive, f) venom gland: 1) extensively branched or with multiple filaments or sacks not separated by two long unbranched ducts after division of secondary venom duct, 2) with extensive branching or numerous sacks at the end of a pair of long tertiary ducts, 3) with only one pair of unbranched filaments, 4) with a single filament, g) venom gland inserted on reservoir: 1) before posterior end, 2) at extreme pos terior end, h) secondary venom duct: 1) not narrow, more or less gradually developing into gland filaments, 2) narrow, termi nating abruptly at globular glandular sacks. The terminology used follows Quicke et al. (1997) (Fig. 6 ). All the material examined (imagines, immature stages and venom apparatus) is deposited at the Facultad de Biología, Universidad de Valencia (Valencia, Spain). The following abbreviations were used for the preimaginal stage descriptions: d = diameter; h = height; l = length and w = width.
RESULTS AND CONCLUSIONS

ADULTS
Chorebuspseudoasphodeli sp. n. (Figs 1a, 1b, Female. Head transverse, in dorsal view between eyes 1.8-1.9 times as wide as long; 2-2.1 times as wide as face; 1.3-1.4 times as wide as mesoscutum; face 1.1-1.2 times as wide as high; eyes, in lateral view, 1.2 times as long as temples. Face with short pubescence, directed both towards the centre and downwards. Mandibles ( Mesosoma 1.6-1.7 times as long as wide. Sides ofpronotum bare. Mesoscutum 1.1 times as wide as long, roughened anteriorly, with white pubescence covering its anterior face and median lobe, but lateral lobes with only pubescence anteriorly, notauli only on declivity. Metapleuron smooth, with a swelling displaying a rosette of poorly developed setae that only show a weak tendency towards differentiation in the direction of the setae. Propodeum rugose-punctate with most of its surface covered with a dense and fine pubescence. Hind femur 0.75 times as long as hind tibia; hind tibia 1.05 times as long as hind tarsus.
Wings. RS very slightly sinuate. 2-1A totally decol oured (Fig. 1b) . Wing length: 2.5 mm.
Metasoma. Petiole (Fig. 1c) slightly broadened towards apex, 1.2 times as long as wide apically. Tergite 2 without basal setae.
Colour. Body black, with exception of: palpi yellow; labrum yellow-brown; centre of mandibles reddishorange; antennae dark brown, excepting scape, pedicel, and basal half of first flagellomere, which are orangeyellow; legs orange-yellow; second metasomal segment orange-yellow.
Body length 1.77 mm.
Male. Like female but with: a) longer antennae, with 19 flagellomeres (22 antennomeres, b) petiole more styl ized, 1.8 times as long as wide apically, with almost par- allel sides, and with more pronounced stigmatiferous tubercles; c) shorter: 1.55 mm.
Differential diagnosis. This new species, in which the swelling of the metapleuron is smooth with a poorly developed rosette of setae, is included in the "plesiomorph species of Chorebus" (Griffiths, 1968) , and is closest to C. asphodeli Griffiths, 1968 , from which it is distinguished by the following characters: 1) antennae as long as body; 2) sides of pronotum bare; 3) wings with 2-1A totally decoloured; 4) metapleuron smooth; 5) col our: a) labrum (yellow-brown), b) palpi (yellow), c) centre of mandibles (orange-red), d) antennae (dark brown, with the exception of scape, pedicel, and basal half of first article of the flagellum, which are orangeyellow), e) legs (orange-yellow) and f) second metasomal segment (orange-red).
This species can be inserted in the keys of Griffiths (1968) Etymology. The specific name of this species refers to C. asphodeli Griffiths, 1968 , which it strongly resembles.
Chorebus pseudoasramenes sp. n. (Fig. 2a, 2b, 2c Female. Head transverse, in dorsal view, between eyes 2-2.1 times as wide as long; 2-2.1 times as wide as face; 1.3-1.4 times as wide as mesoscutum; face 1.2 times as wide as high; eyes, in lateral view, as long as temples. Face strongly punctate. Mandibles not expanded, 0.8-0.9 times as wide as long, with tooth 2 long and pointed, but teeth 1, 3 and 4 well developed (Fig. 2a) . Antennae with 30 flagellomeres (32 antennomeres).
Mesosoma elongate, about 1.8 times as long as wide. Sides of pronotum covered with fine pubescence. Mesoscutum 1.2-1.3 times as wide as long, roughened anteriorly, with white pubescence covering its median (1) In addition to their larger size, [the differences between lengths (Mann-Whitney U test: z = -4.483, p < 0.01, Nf = 15, N2 = 12) and widths (Mann-Whitney U test: z = -4.226, p < 0.01, Ni = 15, N2 = 12) of developing larvae and of larvae close to moulting are significant] they are differentiated by the ratio of head width to length since this ratio (head width/head length) is greater in larvae that are close to moulting (Mann-Whitney U test: z = -4.227, p < 0.01, N1 = 15,N2 = 12).
At the level of the mesothoracic segment. (3) Length ofblade.
lobe, and the lateral lobes almost bare, notauli only devel oped at their bases. Metapleuron with a rugose-punctate swelling; metapleural and propodeal pubescence whitish and dense. Hind femur 0.6 times as long as hind tibia. Wings. RS sinuate (Fig. 2b ). Wing length: 2.3-2.4 mm. Metasoma. Petiole (Fig. 2c ) very little widened towards its apex, 1.3 times as long as wide apically, with dense pubescence covering its surface and forming whitish apical tufts. Tergite 2 with a few basal setae. Ovi positor in the retracted position not projecting beyond the apical tergite.
Colour. Body black, with the exception of: palpi yel low; labrum orange-red; clypeus red-brown; centre of mandibles red-brown; antennae yellow; legs yellow, with the hind coxae infuscated; second metasomal segment brownish.
Body length 2.1 mm.
Male. Like female but with: a) longer antennae, with 33 flagellomeres (35 antennomeres, b) with petiole more stylized, 1.6 times as long as wide apically ; c) shorter: 1.88 mm.
Differential diagnosis. This new species belongs to the "Chorebus ovalis/lateralis complex" (Griffiths, 1968) , and is closest to C. asramenes (Nixon, 1937 ) from which it can be distinguished by the following characters: 1) Mandibles with all four teeth well developed. 2) Face strongly punctate. 3) Lateral lobes of mesoscutum almost bare. 4) Colour of labrum (orange-red) and palpi (yellow).
This species can be inserted into the keys of Griffiths (1968) (Part VI: 131) and Tobias (1995) (Fig. 2a) .
Lateral lobes of mesoscutum almost bare. Etymology. The specific name of this species refers to C. asramenes (Nixon, 1943) , to which it is very similar.
IMMATURE STAGES
Chorebuspseudoasphodeli sp. n.
Eggs and first larval instar were found in larvae of the host that were at different stages of development. Second and third larval instars and pupae were only found in hosts that had already pupated.
Egg. Fresh eggs (Fig. 3a) , which apparently remain free in the hemocele, are oval, slightly pointed at one end, with a smooth transparent chorion and translucid (although slightly viscous). Size varies between 170-239 pm (X ± SD = 191 ± 23.02, n = 5) in length and between 60-81 pm (X ± SD = 67.4 ± 8, n = 5) in width. Eggs undergoing development (Fig. 3b) , during segmentation, increase in size (330-417 pm, n = 2), and become more spherical, tending towards oblong at the end of their development.
Larva. 1st instar. Some larval measurements are given in Table 1 . General aspect (Fig. 3c) . Body (length and width, Table 1 ) with head well defined and 13 body seg ments, caudate, vermiform, transparent, slightly curved ventrally. The last two abdominal segments almost fused together; the last one slightly modified into a short organ, blunt, rounded, in the shape of a tail (length, Table 1), with 30-45 microtrichia (l = 2 pm, n = 8) in groups around the place where one would expect to find the Fig. 3 . Chorebus pseudoasphodeli sp. n. a -egg at ovoposition; b -larva developing inside trophamnion; c -1st instar larva without trophamnion (lateral view); d -mandibles and head sclerites; e -2nd instar larva (lateral view); f -anterior view of head; g3rd instar larva (general aspect). Lettering: e = epistoma; h = hypostoma; m = mandibles; mi = microtrichia; p = pleurostoma; pa = anterior pleurostomal process; pp = posterior pleurostomal process; sp = spines; t = trophamnion.
anus. Segments 2-12, with the exception of the protho racic and last abdominal ones, each with a row of short spines (l = 6 p.m) on back (n = 8): mesothorax (row with 6 spines), metathorax (10 spines) and abdominal seg ments (between 15-28 spines). Cranium (Fig. 3d ) (length and width, Table 1 ) slightly flattened dorsoventrally, with the following differentiated but only very slightly sclerotized sclerites: epistoma (e), pleurostoma (p), anterior (pa) and posterior (pp) pleurostomal processes and hypostoma (h). Mouthparts: Mandibles well defined, with an oblong molar lobe and with a sharp blade, slightly curved, and well sclerotized. 2nd instar. General aspect (Fig. 3e) . Body (l = 1.10-1.15 mm; w = 0.30-0.35 mm, n = 3) cylindrical, Figs 4-5. 4 -cephalic structures of final instar larva of Chorebus pseudoasphodeli sp. n.; 5 -Cephalic structures of final instar larva of Chorebus pseudoasramenes sp. n. Lettering: a = antennal orbit; es = epistomal sclerite; h = hypostoma; ls = labial sclerite; m = mandible; mp = mandibular processes; mpl = maxillary palpi; pl = labial palpi; p = pleurostoma; so = salivary orifice; s = sensilla of cranium; sm = sensilla of mouthparts; sc = stipital sclerite.
fairly long relative to mesothoracic width, slightly spindle-shaped at ends. Integument bare. Cranium (Fig.  3f ) without cephalic sclerites, the cephalic sclerites prominent in the first instar having completely disap peared. Mouthparts. Only the mandibles (l x w = 8-10 pm x 8-11 pm) (Fig. 3, m) are present, and even they are minute.
3rd instar. General aspect (Fig. 3g) . Typical hymenopteriform (l = 1.88-2.03 mm, w = 0.71-0.85 mm, n = 2), with head, the three thoracic segments and the abdominal segments well defined; yellowish-white. Integument with conical papillae (5x5 pm) covering thoracic and abdominal segments, except in intersegmental zones and around the spiracles and anus; posterior part of each seg ment surrounded by a ring of setae (40-70 per segment, mean length of setae = 6 pm). Nine pairs of spiracles (d = 10 mm), with the atrium and closure apparatus well dif ferentiated, one pair in intersegmental zone between first and second thoracic segments and one pair on anterior edge of each of the first eight abdominal segments.
Pupa. Exarate. In the single pupa examined a cocoon was not observed.
Exuviae.
Cast skin of Chorebus pseudoasphodeli. Of the five exuviae available for study only one was measured. Tegu ment weakly sclerotized with the exception of the spira cles, with campaniform sensilla (d = 2 pm). Spiracles with small atrium (d=10 pm).
Cranium (Fig. 4) weakly sclerotized, with sensilla (s) (d = 3 mm); antennal orbit (a) circular (d = 40 pm), without papilla or differentiated sensilla; epistomal sclerite (es) unsclerotized; pleurostoma (p) sclerotized, with man dibular processes (mp); hypostoma (h) sclerotized, without hypostomal spur; stipital sclerite (sc) highly sclerotized, long.
Mouthparts. Mandibles (m) (l = 60 pm) with broad base and relatively long blade, curved, thin, smooth, uni dentate, highly sclerotized; maxillary (mpl) and labial (lp) palpi circular, slightly protuberant, with two sensilla, one highly developed (d = 3 pm) and the other minute (d = 1 pm); salivary orifice (so) well defined; sensilla of mouth parts (sm) very small.
Chorebuspseudoasramenes sp. n.
Cast skin of Chorebus pseudoasramenes. Of the two exuviae available for study, only one was measured refer to only one of them. In this description, the unmentioned structures or non-specified measurements are assumed to be similar or of the same order as those of the previous species. Only differences are detailed.
Tegument with minute bluntly conical papillae. Cra nium (Fig. 5) , antennal orbits (d = 60 pm); maxillary (mpl) and labial (lp) palpi oval, slightly protuberant, with a sensillum (d = 4 pm).
Discussion
The shape and size of the eggs of C. pseudoasphodeli are similar to those reported for other species of Dacnusini (Haviland, 1922; Guppy & Meloche, 1987) , embryonic development being almost identical to that of Dacnusa areolaris (Nees von Esenbeck, 1812) (Haviland, 1922) and Dacnusa dryas (Nixon, 1948) (Guppy & Meloche, 1987) . The embryonic membrane that envelops the first instar larva, trophamnion, serous (Ivanova-Kasas, 1972) , trophserosa (Caltagirone, 1959) , probably has a specialized trophic function, since this is its basic func tion in the caudate-mandibulate larvae of Braconidae (Jackson, 1928; Simmonds, 1947 a, b; Smith, 1952) .
The first instar larva of this species, according to the classifications of Clausen (1962) and Hagen (1964) is of the caudate-mandibulate type. This larva is more similar to the first instar of D. areolaris [Haviland, 1922] than to that of the only species of Chorebus described: C. posti cus. Like the larva of the species of Dacnusa Haliday, 1833 it displays spines on the back of a large number of sp. n.; 7 -venom apparatus of Chorebus pseudoasramenes sp. n. The terminology used for the venom gland and reservoir parts is shown in figure 6: a = anterior swollen region (bulbous expansion); b = reservoir with spiral sculpture; c = reservoir neck region; d = venom gland; e = gland filament (sack); f = secondary venom duct. body segments. It is possible that the mandibles, in this first instar, serve to break the chorion, as reported by Guppy & Meloche (1987) for D. dryas. Alternatively, they could be used to kill other larvae and prevent super or multiparasitism as suggested by Hagen (1964) for the caudate-mandibulate larvae of Braconidae. The functions of the tail and spines is highly controversial (Ullyett, 1944; Hagen, 1964) .
The second instar larva is similar to the mature larva, as in many Hymenoptera Parasitica. The second instar has lost its tail and spines, and the mandibles are very reduced. This latter character "presence of mandibles" separates the second instar of this species from those described for Dacnusa (Haviland, 1922; Guppy & Meloche, 1987) , but brings it closer to the third instar of C. posticus. According to Wright et al. (1946) the third instar of this species, although lacking mandibles, has a pair of weak oral papillae. Perhaps these structures are very reduced and depigmented mandibles, as in C. pseudoasphodeli.
The mature larva is very similar to that already described for C.posticus, from which it differs, mainly, in the arrangement of the setae on the tegument and the absence of cephalic papillae.
The cast skin of the final larval instar of C. pseudoasphodeli and C. pseudoasramenes, like that of C. denticurvatus, which is the only species of the genus whose final larval instar has been described in detail, shows: a) sim ple untoothed mandibles b) a reduced labial sclerite, c) a pleurostoma with well defined mandibular processes and d) a long stipital sclerite. The only appreciable differences between them and the above species is in the type, number and arrangement of the tegumental differentia tions: sensilla, setae and papillae.
VENOM APPARATUS
The two species of Chorebus described here have a venom apparatus with the characters specified by Quicke et al. (1997) for Chorebus s.str. Both C. pseudoasphodeli (Fig. 7) and C. pseudoasramenes (Fig. 6) have: large swollen region anterior to the reservoir; an undivided res ervoir; a reservoir neck region without narrowing, parallel-sided; a reservoir not more than six times longer than its maximal width; a secondary venom duct without annular/spiral sculpture; an extensively branched venom gland; a venom gland inserted at the extreme posterior end of the reservoir, and no narrow secondary venom duct. Both species can be differentiated as follows: From the data available on the preimaginal states and morphology of the venom apparatus of the Dacnusini, it is clear that further descriptions are necessary, both of the larvae and the venom apparatus, before inferring phyloge netic relationships from their morphological features. Thus, although Quicke et al. (1997) observed morpho logical differences between the venom apparatus of C. posticus and those of other Chorebus s.str., which allow the separation of this species from the rest of the genus, this is not confirmed by significant differences in the prei maginal instars. The most marked differences between the mature larvae of C. posticus and those of Chorebus spe cies, which are described in greatest detail: C. denticurvatus, C. pseudoasphodeli and C. pseudoasramenes, lie in the arrangement of the setae on the tegument and the absence of cephalic papillae. In the immature larvae, the only potentially interesting aspect is the absence of spines on the tegument of the first instar larva of C. posticus and the presence of such structures in C. pseudoasphodeli. Finally, although the number of larval instars in the last species differs from that in C. posticus, this is not impor-tant since despite the tendency of endoparasitoid Hymenoptera to show fewer than 5 larval instars (Quicke, 1997) , it may vary even within the same genus (Hagen, 1964) .
